The many interactions between the nervous and the immune systems, which are active in both physiological and pathological states, have recently become more clearly delineated with the discovery of a meningeal lymphatic system capable of carrying fluid, immune cells, and macromolecules from the central nervous system (CNS) to the draining deep cervical lymph nodes. However, the exact localization of the meningeal lymphatic vasculature and the path of drainage from the cerebrospinal fluid (CSF) to the lymphatics remain poorly understood. Here, we discuss the potential differences between peripheral and CNS lymphatic vessels and examine the purported mechanisms of CNS lymphatic drainage, along with how these may fit into established patterns of CSF flow.
Function of the Meningeal Lymphatics
The historical view of the immune privilege of the CNS has been challenged over the past 20 years by a body of work demonstrating that immune surveillance of the CNS is an important aspect of its homeostasis as well as response to injury and neurodegenerative conditions [1] [2] [3] [4] [5] [6] [7] [8] [9] . The meninges are an essential immunological site that allows CNS immune surveillance to function correctly [6, 7, [10] [11] [12] . In searching for the pathways of immune cell movement throughout the meninges, a system of vessels that run along the perisinusal space has recently been demonstrated [1, 13, 14] . These vessels have immunohistological and structural characteristics of lymphatic vessels, and are capable of carrying fluid and macromolecules [1, 13] . They express all traditional markers of tissue lymphatic endothelial cells, including Prospero homeobox protein 1 (Prox1), CD31, lymphatic vessel endothelial hyaluronan receptor-1 (Lyve-1), Podoplanin, vascular endothelial growth factor receptor 3 (VEGFR3), and chemokine (C-C motif) ligand 21 (CCL21) (see Glossary) [1, 13] . Furthermore, functional experiments demonstrated that these meningeal lymphatic vessels carry numerous immune cells under physiological conditions, suggesting their role in normal immune surveillance of the brain [1].
Apart from its role in immune surveillance, a CNS lymphatic system is also likely to have a role in waste clearance from the brain parenchyma. A system of CSF-interstitial fluid (ISF) exchange, called the 'glymphatic' system, may be responsible for clearance of hydrophilic and lipophilic compounds as well as of waste products from the brain parenchyma into the CSF [15] [16] [17] [18] [19] . Subsequently, macromolecules and other waste products are assumed to be cleared from the CSF via drainage through the nasal mucosa lymphatics into cervical lymph nodes [9, 20] , purportedly via the cribriform plate [21, 22] .
Despite accumulating evidence regarding the various pathways and fluid dynamics of the CNS, several important details in the anatomic and physiologic pathways of lymphatic drainage remain unclear. We highlight these controversies below.
Dynamics of CNS Fluids
CSF flow is a tightly regulated phenomenon with complex fluid dynamics that are as yet incompletely characterized [23] [24] [25] . CSF is produced by the choroid plexus, flows through
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Functional classic lymphatic vessels exist in the dura, and can function to drain fluid and immune cells from the meninges, parenchyma, and CSF.
The meningeal lymphatic system is necessary for the efficient clearance of brain ISF, and may be a common pathway for removal of wastes initially cleared from brain parenchyma through the glymphatic system of CSF-interstitial fluid (ISF) exchange.
The precise location of meningeal lymphatic vessels within the layers of the meninges needs to be further investigated.
The hemodynamics of the flow and access of the CSF to meningeal lymphatic vessels are still poorly understood.
